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(54) STORAGE CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a function 
capable of minimizing the number of data transfers at the 
time of executing double writing between remote control 
devices, suppressing the deterioration of performance to 
the minimum even when the distance between the 
control devices is enlarged and preventing the halfway 
result of a transaction from being left, also to make it 
unnecessary to execute disk I/O processing for control 
information, and to attain high performance. 
SOLUTION: After returning write data completion report, 
a master control device 104 sends the reports directly to 
a sub-control device 109. The device 109 stores the 
received write data in a non-volatile memory to 
guarantee the data. Then, a time to be a certain 

reference is set up, all write data before the time are guaranteed and all write data after the 
time are discarded. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the compound storage system which consists of two or more control units which each 
control unit connects one or more sets of storage, and have nonvolatile memory. One or more sets of the 
control units of said two or more control units receive a light demand from a processor. A means to store 
in said nonvolatile memory RAITODE-TA to which said light demand was transmitted in said light 
demand including the light time of day when said light demand was published, To a means to perform 
the completion report of said light demand to said processor, and other control units which constitute 
said compound storage system It has said RAITODE-TA and a means to spend said light time of day. 
One or more sets of the control units of said two or more control units From other control devices which 
constitute said compound storage system, have said RAITODE-TA and a means to store said light time 
of day in reception and said nonvolatile memory, and said light time of day is referred to. The 
compound storage system characterized by having the means which writes said RAITODE-TA in said 
storage. 

[Claim 2] It is the compound storage system which consists of two or more control units which each 
control unit connects one or more sets of storage, and have nonvolatile memory. One or more sets of the 
control units of said two or more control units receive a light demand from a processor. A means to store 
in said nonvolatile memory RAITODE-TA to which said light demand was transmitted in said light 
demand including the light time of day when said light demand was published, To a means to perform 
the completion report of said light demand to said processor, and other control units which constitute 
said compound storage system It has said RAITODE-TA and a means to spend said light time of day. 
One or more sets of the control units of said two or more control units From other control devices which 
constitute said compound storage system, have said RAITODE-TA and a means to store said light time 
of day in reception and said nonvolatile memory, and said light time of day is referred to. The 
compound storage process defined system characterized by having the means which writes said 
RAITODE-TA in said store, and having a means to cancel said RAITODE-TA from said nonvolatile 
memory, with reference to said light time of day. 

[Claim 3] It is the compound storage system which consists of two sets of the control units which each 
control unit connects one or more sets of storage, and have nonvolatile memory. One set of the control 
unit of the two sets of said control units receives a light demand from a processor. A means to store in 
said nonvolatile memory RAITODE-TA to which said light demand was transmitted in said light 
demand including the light time of day when said light demand was published, To a means to perform 
the completion report of said light demand to said processor, and other control units which constitute 
said compound storage system It has said means to send said RAITODE-TA in order of light time of 
day. One set of the control unit of the two sets of said control units The compound storage system 
characterized by having a means to store said RAITODE-TA in reception and said nonvolatile memory, 
from other control devices which constitute said compound storage system, and having the means which 
writes said RAITODE-TA in said storage. 

[Claim 4] It is the compound storage system which consists of two or more control units which each 
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control unit connects one or more sets of storage, and have nonvolatile memory. One or more sets of the 
control units of said two or more control units receive a light demand from a processor. A means to store 
in said nonvolatile memory RA1TODE-TA to which said light demand was transmitted in said light 
demand including the light time of day when said light demand was published, To a means to perform 
the completion report of said light demand to said processor, and other control units which constitute 
said compound storage system said RAITODE-TA and said light time of day delivery - said - others 

a means to receive the receipt report of said RAITODE-TA and said light time of day from a control 
device, and said compound storage system are constituted — said — others — to a control device It has a 
means to spend the receipt report light time of day which is the light time of day about said RAITODE- 
TA which received the receipt report from a control device besides the above. One or more sets of the 
control units of said two or more control units from other control units which constitute said compound 
storage system Said RAITODE-TA and said light time of day are stored in reception and said 
nonvolatile memory. It has said said RAITODE-TA and a means to send the receipt report of said light 
time of day to a control unit besides the above. Have a means to receive said receipt report light time of 
day, from a control unit, and said light time of day and said receipt report light time of day are referred 
to. said compound storage system is constituted - said - others ~ from a control unit — said ~ others ~ 
The compound storage system characterized by having the means which writes said RAITODE-TA in 
said storage. 

[Claim 5] It is the compound storage system which consists of two or more control units which each 
control unit connects one or more sets of storage, and have nonvolatile memory. One or more sets of the 
control units of said two or more control units receive a light demand from a processor. A means to store 
in said nonvolatile memory RAITODE-TA to which said light demand was transmitted in said light 
demand including the light time of day when said light demand was published, To a means to perform 
the completion report of said light demand to said processor, and other control units which constitute 
said compound storage system said RAITODE-TA and said light time of day - delivery - said - others 
- a means to receive the receipt report of said RAITODE-TA and said light time of day from a control 
device, and said compound storage system are constituted — said — others - to a control device It has a 
means to spend the receipt report light time of day which is the light time of day about said RAITODE- 
TA which received the receipt report from a control device besides the above. One or more sets of the 
control units of said two or more control units from other control units which constitute said compound 
storage system Said RAITODE-TA and said light time of day are stored in reception and said 
nonvolatile memory. It has said said RAITODE-TA and a means to send the receipt report of said light 
time of day to a control unit besides the above. Said receipt report light time of day is referred to. said 
compound storage system is constituted - said - others - from a control unit - said - others - a means 
to receive receipt report light time of day from a control unit - having ~ said light time of day « ** - 
The compound storage system characterized by having the means which writes said RAITODE-TA in 
said storage, and a means to eliminate said RAITODE-TA from said nonvolatile memory with reference 
to said light time of day and said receipt report light time of day. 

[Claim 6] It is the compound storage system which consists of two or more control units which each 
control unit connects one or more sets of storage, and have nonvolatile memory. One or more sets of the 
control units of said two or more control units receive a light demand from a processor. A means to store 
in said nonvolatile memory RAITODE-TA to which said light demand was transmitted in said light 
demand including the light time of day when said light demand was published, To a means to perform 
the completion report of said light demand to said processor, and other control units which constitute 
said compound storage system It has said RAITODE-TA and a means to spend said light time of day. 
One or more sets of the control units of said two or more control units A means to have said RAITODE- 
TA and a means to store said light time of day in reception and said nonvolatile memory, and to send the 
information about said received light time of day to other control devices from other control devices 
which constitute said compound storage system, The compound storage system characterized by having 
the means which writes said RAITODE-TA in said storage with reference to said light time of day. 
[Claim 7] It is the compound storage system which consists of two or more control units which each 
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control unit connects one or more sets of storage, and have nonvolatile memory. One or more sets of the 
control units of said two or more control units receive a light demand from a processor. A means to store 
in said nonvolatile memory RAITODE-TA to which said light demand was transmitted in said light 
demand including the light time of day when said light demand was published, To a means to perform 
the completion report of said light demand to said processor, and other control units which constitute 
said compound storage system said RAITODE-TA and said light time of day - delivery - said — others 

— a means to receive the receipt report of said RAITODE-TA and said light time of day from a control 
device, and said compound storage system are constituted - said - others -- to a control device It has a 
means to spend the receipt report light time of day which is the light time of day about said RAITODE- 
TA which received the receipt report from a control device besides the above. One or more sets of the 
control units of said two or more control units from other control units which constitute said compound 
storage system Said RAITODE-TA and said light time of day are stored in reception and said 
nonvolatile memory. It has said said RAITODE-TA and a means to send the receipt report of said light 
time of day to a control unit besides the above, said compound storage system is constituted - said — 
others - from a control unit said - others — it having a means to receive said receipt report light time 
of day, and the information about said received receipt report light time of day from a control unit, with 
the means sent to other control units The compound storage system characterized by having the means 
which writes said RAITODE-TA in said storage with reference to said light time of day. 

[Claim 8] It is the compound storage system which consists of two or more control units which each 
control unit connects one or more sets of storage, and have nonvolatile memory. One or more sets of the 
control units of said two or more control units receive a light demand from a processor. A means to store 
in said nonvolatile memory RAITODE-TA to which said light demand was transmitted in said light 
demand including the light time of day when said light demand was published, To a means to perform 
the completion report of said light demand to said processor, and other control units which constitute 
said compound storage system said RAITODE-TA and said light time of day — delivery - said — others 

- a means to receive the receipt report of said RAITODE-TA and said light time of day from a control 
device, and said compound storage system are constituted — said - others ~ to a control device It has a 
means to spend the receipt report light time of day which is the light time of day about said RAITODE- 
TA which received the receipt report from a control device besides the above. One or more sets of the 
control units of said two or more control units from other control units which constitute said compound 
storage system Said RAITODE-TA and said light time of day are stored in reception and said 
nonvolatile memory. It has said said RAITODE-TA and a means to send the receipt report of said light 
time of day to a control unit besides the above, said compound storage system is constituted - said — 
others - from a control unit — said - others - it having a means to receive receipt report light time of 
day, and the information about said received receipt report light time of day from a control unit, with the 
means sent to other control units The compound storage system characterized by having the means 
which writes said RAITODE-TA in said storage, and a means to eliminate said RAITODE-TA from said 
nonvolatile memory with reference to said light time of day with reference to said light time of day. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the function which carries out double writing of the 
data between different control devices. The distance between control devices is long especially, and this 
invention is effective when delay occurs in the data transfer between control devices. 
[0002] 

[Description of the Prior Art] The following techniques are indicated as a well-known example about 
this invention. 

[0003] European Patent Application publication number The technique of performing double writing of 
the disk between the control devices which 067 1 686 A 1 has in a remote place then is indicated. Even if 
one control device is destroyed by natural disasters, such as an earthquake, etc. in this invention, it is 
said by the disk of another control device that a data guarantee is possible. European Patent Application 
publication number By 0671686A1, from a host computer, directly, the control device by the side of 
forward [ which receives RAITODE-TA ] reports the completion of receipt of RAITODE-TA to a host 
computer, after transmitting RAITODE-TA received to the control device of sub** in a remote place. 
Since data were completely in agreement by sub** a forward side in it being this approach, from the 
point of a data guarantee, it was a very good approach. However, by distance expansion between control 
devices, since the data transfer time between control devices became very large, the technical problem 
on the engine performance occurred at the time of a long distance. 

[0004] European Patent Application publication number The technique of performing double writing of 
the disk between the control devices which 0672985 A 1 has in a remote place is indicated. European 
Patent Application publication number By 0672985A1, the control device by the side of forward [ which 
receives RAITODE-TA ] reports the completion of receipt of RAITODE-TA to the host computer by 
the side of forward immediately after RAITODE-TA receipt directly from the host computer by the side 
of forward. European Patent Application publication number In 0672985A1, the copy of RAITODE-TA 
which the control device by the side of forward received is further read to the host computer by the side 
of forward once. Time of day is given to RAITODE-TA received from the host computer by the side of 
forward at the beginning in this invention. Time of day means the time of day when the light demand 
which writes in this RAITODE-TA was published. When the copy of RAITODE-TA is read to the host 
computer by the side of forward, light time of day is also passed to the host computer by the side of 
forward. Then, the host computer by the side of forward sends the copy and light time of day of 
RAITODE-TA to the host computer of sub**. 

[0005] RAITODE-TA and light time of day are received and the host computer of sub** writes 
information, such as light time of day, for ****** in the disk for control. Furthermore, RAITODE-TA is 
performed and it writes in the disk of sub** in order of light time of day with reference to the time of 
day given to each RAITODE-TA. 

[0006] European Patent Application publication number The purpose for which the host computer of 
sub** performs the above processings is for not leaving a result in the middle of the transaction 
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standardly used with on-line system etc. in 0672985A1. For example, when the transaction which moves 
deposit from Account A to Account B was performed, in spite of having pulled down deposit from 
Account A, making it not leave the condition of not saving deposit to Account B means not leaving a 
result in the middle of a transaction. Usually, in on-line system, since a restorative unit is a transaction, 
it is a very important failure to leave a result in the middle of a transaction. 

[0007] Next, activation of the above processings explains briefly that it can avoid leaving a result in the 
middle of a transaction. The disk which stored databases, such as account information, and the disk 
which stored the journal which left the updating hysteresis of a transaction are in the disk which is 
performing double writing. When a host computer is downed, a journal is analyzed by the recovery 
program, processing of being returned to the condition before activation initiation is performed, and the 
updating result of the transaction which has not been ended can be prevented from leaving a result in the 
middle of a transaction. It is a case as the control device by the side of forward [ which stored the newest 
RAITODE-TA ] has been destroyed that RAITODE-TA written in the disk of the control device of 
sub** becomes effective. Although the newest RAITODE-TA is not stored in the control device of 
sub**, RAITODE-TA by a certain time of day will be guaranteed. Therefore, the host computer will 
have made seemingly the condition equivalent to having been downed at the time of day which has 
guaranteed RAITODE-TA. Therefore, it can avoid leaving a result in the middle of a transaction by 
performing recovery performed when a host computer is downed, and same processing using the disk 
which stored the journal by the side of a secondary controller, and the disk which stored the database. 
[0008] RAITODE-TA which a disk controller performs RAITOAFUTA by having the cache memory of 
a non-volatile, namely, JP,4-245342,A received from the host computer is written in the cache memory 
of a non-volatile, and the technique of performing a completion report is indicated. It is because it can 
judge that the data guarantee of it will be enough attained if it stores RAITODE-TA here, since the 
cache memory of a non-volatile is reliable. 
[0009] 

[Problem(s) to be Solved by the Invention] European Patent Application publication number Although 
some data are lost even if the distance between control devices is expanded, there is little degradation of 
the engine performance 0672985 Al. And it does not leave a result in the middle of a transaction. 
[0010] However, it is European, in order for the host computer by the side of forward to read data and to 
transmit data to the host computer of sub**. Patent Applicationpublication number Like 0671686A1, 
data transfer is once performed by the excess between direct control equipment as compared with the 
case where RAITODE-TA is delivered. Furthermore, activation of the radial transfer to storages, such as 
MT, is also needed. 

[001 1] The purpose of this invention is European. Patent Applicationpublication number Like 

0672985 Al, RAITODE-TA is delivered, between direct control equipment, even if the distance between 

control devices is moreover expanded, degradation of the engine performance is pressed down minutely, 

and moreover, it is offering the function it not leaving a result in the middle of a transaction. 

Furthermore, activation of the radial transfer to disks, such as control information, is also made 

unnecessary, and high performance-ization is attained. 

[0012] 

[Means for Solving the Problem] Hereafter, this invention describes how the purpose described above is 
realized. 

[0013] In this invention, in case a host computer publishes a light demand to a forward control device, it 
gives light time of day at RAITODE-TA to it. A forward control device will report completion, if 
RAITODE-TA is received from a host computer. Then, a forward control device sends RAITODE-TA 
and light time of day to a secondary controller. At this time, positive regulation equipment sends 
RAITODE-TA to the control device of ** in order of light time of day. By the above, even if the 
distance between control units is expanded, degradation of the engine performance can be pressed down 
minutely. 

[0014] In the control device of sub**, RAITODE-TA received from the control device by the side of 
forward is stored in non- volatilized cache memory. Thereby, the data guarantee of RAITODE-TA is 
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attained nothing by the radial transfer to disks, such as control information. 

[0015] In the control device of sub**, RAITODE-TA by a certain time of day is guaranteed with 

reference to the received light time of day. It is able to make it for this not to leave a result in the middle 

of a transaction. 

[0016] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained. First, the 1st 
example is explained. 

[0017] Drawin g 1 expresses the outline of the 1st example. The configuration in the 1st example 
consists of one or more sets of the disk units 105 connected to the forward control device 104 of one or 
more sets of 100 or 1 processor, the secondary controller 109 of one or more sets of 105 or 1 disk unit 
connected to the forward control device 104, and the secondary controller 109. A processor 100 may 
consist of CPU101, a primary storage 102, and a channel 103. The forward control unit 104 contains the 
memory 107 for control, and cache memory 108. Un-volatilizing-izing [ the memory 107 for control, 
and cache memory 108 ] Moreover, each may be duplex-ized for the further raise in reliance. Cache 
memory 108 and the memory 107 for control consist of semiconductor memory, and access high-speed 
double figures is possible for them from a single figure compared with a disk unit 105. The forward 
control device 104 performs data transfer between a processor 100 and a disk, unit 105. Furthermore, in 
this invention, the forward control device 104 has the function to perform data transfer between 
secondary controllers 109. Or each director 106 may perform [ the forward control device 104 ] transfer 
with a processor 200 and a disk unit 205, and data transfer between secondary controllers 109 including 
one or more directors 106. Moreover, the internal configuration of a secondary controller 109 is the 
same as that of the forward control unit 104. 

[0018] The RAITODE-TA management information 113 corresponding to RAITODE-TA 1 12 is created 
by the memory 107 for control. 

[0019] A processor 100 is given to RAITODE-TA 1 12 at the light time of day 1 1 1, when publishing the 
light demand 1 10 to the forward control device 104. The light time of day 1 1 1 expresses the time of day 
when this light demand 110 was published, and can recognize light demand 1 10 sequence which the 
processor 100 published by the light time of day 1 1 1. When two or more processors 100 exist, the light 
time of day 1 1 1 shall also recognize the sequence of the light demand 110 published with a processor 
100 which is different between processors 100 using a common clock etc. 

[0020] Drawing 2 is the configuration of the RAITODE-TA management information 1 13. Especially 
here explains the information related to this invention directly. In addition, in this invention, in case a 
processor 100 publishes the light demand 1 10, the disk to specify is called a logical disk. As 
corresponding RAITODE-TA is written in, logical disk ID 120 is the number of the logical disk directed 
from the processor 100, and is information included in the light demand 1 10. In this invention, the 
logical disk and disk unit 105 (physical disk) which the processor 100 recognizes do not need to support 
1 to 1 . A logical disk may be defined on two or more disk units 105 so that it may be shown in drawing 
3 . Moreover, redundancy data may be included in a logical disk and you may make it a RAID 
(Redundant Array of Inexpesive Disks) configuration. The light address 121 is the information (for 
example, information which is called field of 1MByte from the head of a logical disk) which shows the 
address in the logical disk which writes in corresponding RAITODE-TA, and is information included in 
the light demand 1 10. The RAITODE-TA length 122 is the information showing the die length of 
corresponding RAITODE-TA, and is information included in the light demand 110. Each above 
information is information included in the usual light demand 1 10. RAITODE-TAPOINTA 123 is a 
pointer to corresponding RAITODE-TA 1 12. It is as having already explained the light time of day 1 1 1. 
It is one of the descriptions of this invention to give the light time of day 1 1 1 to the light demand 110. 
The secondary controller transfer need bit 124 is the information showing RAITODE-TA 112 
corresponding to a secondary controller 109 needing to be transmitted. 

[0021] Another information included in the memory 108 for control is the sublogical disk number 1 14. 
This information is the information which exists in logical disk correspondence of the forward control 
device 104, and contains the number of the sublogical disk which is the double writing pair of a 
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corresponding logical disk, i.e., the number of the secondary controller 109 which stores the sublogical 
disk, and the logical disk number in the secondary controller 109 of a sublogical disk. Of course, a null 
value shall go into a logical disk without a double writing pair. 

[0022] The RAITODE-TA management information 1 13 is contained also in the memory 109 for 
control of a secondary controller 109. 

[0023] A format is the same as the RAITODE-TA management information 1 13 in the forward control 
device 104, and good. However, the secondary controller transfer need bit 124 shall always be off. 
Furthermore, it is the positive logic disk number 131. This information is the information which exists in 
logical disk correspondence of a secondary controller 104, and contains the number of the positive logic 
disk which is the double writing pair of a corresponding logical disk, i.e., the number of the forward 
control device 104 which stores the positive logic disk, and the logic DISUKUA number in the forward 
control device 104 of a positive logic disk. Of course, a null value shall go into a logical disk without a 
double writing pair. 

[0024] The forward RAITODE-TA receipt section 130 of the forward control device 104 starts 
actuation, when the light demand 1 10 is received from a processor 100. First, received RAITODE-TA 

1 12 is stored in cache memory 108. (SUTE@PPU 131) Next, the forward RAITODE-TA receipt section 
140 secures the RAITODE-TA management information 1 13 in the memory 108 for control to the light 
demand correspondence concerned. (SUTE@PPU 132) It stores in the RAITODE-TA management 
information 1 13 which secured further the information on the light time-of-day 1 1 1 grade contained in a 
light demand, and a setup of RAITODE-TAPOINTA 123 and the secondary controller transfer need bit 
124 is performed. (SUTE@PPU 133) Finally the completion report of the light demand 1 10 is 
performed to a processor 100. (Step 134) Since there is no access to a disk unit 105 in the above 
processing, a high-speed response is attained. The forward control unit 104 performs later processing 
which writes RAITODE-TA 1 12 in a disk unit 105. Since this actuation is actuation of the usual control 
unit, it is not especially described in a detail. 

[0025] The forward RAITODE-TA transmitting section 140 of the forward control device 104 has the 
function to send RAITODE-TA 1 12 to a secondary controller 109. First, RAITODE-TA 113 whose light 
time of day is before most is sent to the secondary controller 109 with which a double writing pair exists 
with reference to the corresponding sublogical disk number 130 in the RAITODE-TA management 
information 1 13 to which the secondary controller transfer need bit 124 is set. The die length of 
RAITODE-TA 1 12 and the address in the sublogical disk which performs writing are specified with 
reference to the information in the RAITODE-TA management information 113. (Step 141) Next, it is a 
pine about the completion report from a secondary controller 109. (Step 142) If a completion report 
comes on the contrary, the secondary controller transfer need bit 124 is turned off. (Step 143) 
RAITODE-TA which should transmit to step 140 HE return and a degree is found after this. 
[0026] From the forward control device 104, the subRAITODE-TA receipt section 160 of a secondary 
controller 109 operates, when RAITODE-TA 1 12 is received, what (step 161) the contents of processing 
of the subRAITODE-TA receipt section 160 do not set up the secondary controller transfer need bit 124 
for in a setup of the RAITODE-TA management information 1 13 - except is the same as that of the 
contents of processing of the forward RAITODE-TA receipt section 140. 

[0027] The subRAITODE-TADESUTE-JI section 140 of a secondary controller 109 has the function 
which writes RAITODE-TA 1 12 in a disk unit 105. First, in the RAITODE-TA management 
information 1 13, it determines writing some RAITODE-TA 1 13 in a disk unit 105 as the order whose 
light time of day is before most, and appropriate count is performed, it writes in with the disk unit 105 
which writes in, and the address is decided. Since this count approach is an approach used by the usual 
RAID etc., it is not described in a detail. (Step 171) Next, a demand is published [ writing RAITODE- 
TA 112 in De Dis equipment 105, and ] to a disk unit 105 [ two or more ]. (Step 172) It is a pine about 
the completion report from a disk unit 105 next further. (Step 173) It is DESUTE to a disk unit 105 in 
step after receiving the completion report of all demands 170 HE return, and a degree. - RAITODE-TA 

1 1 3 which should be carried out JI is found. 

[0028] Since the transmitting sequence of RAITODE-TA 113 from the forward control device 104 to a 
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secondary controller 109 is the sequence of the light time of day 1 1 1, in a secondary controller 109, on 
the basis of a certain time of day, RAITODE-TA 113 before it can be held altogether and can make the 
condition of saying that RAITODE-TA 113 after it is not held at all. Thereby, even if the forward 
control unit 104 is destroyed, the recovery which does not leave inside results, such as a transaction, 
becomes possible by the secondary controller 109 side. Moreover, since the control information of 
RAITODE-TA 1 13 and light time-of-day 112 grade is held by the secondary controller 109 side at the 
semiconductor memory of non-volatiles, such as cache memory 107 and the memory 1 13 for control, 
the overhead on the engine performance is small. 

[0029] Since the Syria rise of the transfer of RAITODE-TA 1 12 from the forward control device 104 to 
a secondary controller 109 is carried out, as for the contents explained above, sufficient engine 
performance may not be obtained. Drawing 4 expresses the actuation at the time of performing a transfer 
of RAITODE-TA 112 from the forward control device 104 to a secondary controller 109 to 
juxtaposition. It is the data cancellation section 190 at the time of the forward RAITODE-TA 
transmitting section a300, the holotype time-of-day transmitting section 170, the isotype time-of-day 
receive section 180, the subRAITODE-TADESUTE-JI section a310, and a forward failure that there are 
a case where the Syria rise of the transfer is carried out, and modification, in each processing section. 
Hereafter, the processing flow of the forward RAITODE-TA transmitting section a300 is explained. 
First, some RAITODE-TA 1 13 is transmitted to juxtaposition with reference to the corresponding 
sublogical disk number 130 to the secondary controller 109 with which a double writing pair exists at 
the order whose light time of day is before most, respectively in the RAITODE-TA management 
information 1 13 to which the secondary controller transfer need bit 124 is set. (Step 301) Next, it is a 
pine about each completion report being sent from a secondary controller 109. (Step 302) If all 
completion reports come on the contrary, the secondary controller transfer need bit 124 in the 
corresponding RAITODE-TA management information 113 is turned off. (Step 303) RAITODE-TA 1 12 
which should transmit to step 150 HE return and a degree is found after this. 
[0030] when a transfer of RAITODE-TA 1 12 is performed to juxtaposition, the sequence of the light 
time of day 1 1 1 of RAITODE-TA 1 12 held by the secondary controller 109 side may come, and it is 
possible. Therefore, a secondary controller 109 is DESUTE. - It is necessary to recognize the light time 
of day 1 1 1 used as the decision criterion for deciding RAITODE-TA 1 12 which may carry out JI. In this 
case, RAITODE-TA [ DESUTE JISHI / TA ] 1 12 will call it most RAITODE-TA 1 12 which has the 
former light time of day 1 1 1 from this criteria time of day by making former light time of day 1 1 1 into 
criteria time of day in the RAITODE-TA management information 1 13 from which the secondary 
controller transfer need bit 124 is turned on in the forward control device 104. Because, RAITODE-TA 
1 12 which has the former light time of day 1 1 1 from this criteria time of day is because [ being held at 
the secondary controller 109 side ] will be altogether. On the other hand, RAITODE-TA 112 with the 
light time of day 1 1 1 after this criteria time of day is still DESUTE. - When it is unsavory RAITODE- 
TA 1 12 if JI is carried out, and the forward control device 104 is destroyed, it is necessary to carry out 
DESUTE-JI of these RAITODE-TA 112, but to cancel it. 

[0031] The holotype time-of-day transmitting section 170 is DESUTE mentioned above to the 
secondary controller 109. - It has the function to transmit the criteria time of day which may carry out JI. 
Criteria time of day is the former light time of day 1 1 1 most in the RAITODE-TA management 
information 113 from which the secondary controller transfer need bit 124 is turned on, as mentioned 
above. 

[0032] The isotype time-of-day receive section 180 stores in the memory 108 for control the criteria 
time of day received from the forward control device 104 as DESUTE-JI authorization time of day 185. 
[0033] Drawine 4 is the processing flow of the subRAITODE-TADESUTE-JI section a310 at the time 
of performing a transfer of RAITODE-TA 1 12 from the forward control device 104 to a secondary 
controller 109 to juxtaposition. For the processing flow shown in drawing 1 , differing is DESUTE. - It 
is only that the conditions whether to be the former light time of day 1 1 1 go into the conditions which 
choose RAITODE-TA 113 which carries out JI from the DESUTE-JI authorization time of day 185 
(step 311). 
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[0034] At the time of a forward failure, the data cancellation section 197 has the function to cancel 
RAITODE-TA 112 which has the next light time of day 1 1 1 from the DESUTE-JI authorization time of 
day 185, when the forward control device 104 is destroyed (step 191). 
[0035] Next, the 2nd example is explained. 

[0036] Drawing 5 expresses the outline of the 2nd example. A difference of the 2nd example and the 1st 
example is the number of the forward control unit 104 and secondary controllers 109. For the number of 
the forward control units 104, in the 1st example, the number of secondary controllers 109 was one in 
one set. On the other hand, in the 2nd example, the number of the forward control units 104 is two or 
more, and the number of secondary controllers 209 is one. 

[0037] If two or more forward control units 104 exist, a gap will arise in a secondary controller 109 side 
at the light time of day 1 1 1 of RAITODE-TA 112 received from each forward control unit 104. it 
received from one forward control unit 104 (for example, the forward control unit a) - the latest light 
time of day 1 1 1 and this time of day were most received from time of day a and another forward control 
unit 104 (for example, the forward control unit b) - let the latest light time of day 1 1 1 and this time of 
day most be time of day b. In this case, supposing the direction of time of day b is former time of day 
from time of day a, former RAITODE-TA 1 13 may be recently held [ time of day / a ] from time of day 
b to the forward control-device a side. In order to make it not leave a result in the middle of a transaction 
as already stated, it is necessary to guarantee altogether RAITODE-TA 113 with the light time of day 
112 before a certain criteria time of day, and it needs to cancel altogether RAITODE-TA 113 with the 
light time of day 1 12 after criteria time of day. Therefore, RAITODE-TA 112 with the light time of day 

1 1 1 before time of day a is DESUTE with a secondary controller 109. - It will be called RAITODE-TA 

112 which may carry out JL 

[0038] Corresponding to the above, there is forward control unit light authorization time of day 500 in 
the memory 108 for control of a secondary controller 109. the forward control unit light authorization 
time of day 500 was received from the forward control unit 104 which is the information which exists 
every forward control unit 104, and corresponds ~ the latest light time of day 1 1 1 is stored most. 
Therefore, RAITODE-TA 1 12 which had the light time of day 1 1 1 before this criteria time of day most 
by making former time of day into criteria time of day in such forward control unit light authorization 
time of day 500 as mentioned above is DESUTE with a secondary controller 109. - It will be called 
RAITODE-TA 1 12 which may carry out JL 

[0039] Hereafter, the contents of each processing section when this example also performs a transfer of 
RAITODE-TA 1 12 from one set of the forward control device 104 to a secondary controller 109 to 
juxtaposition are described. Of course, this example is effective also about the case where carried out the 
Syria rise of the transfer of RAITODE-TA 112 from one set of the forward control device 104 to a 
secondary controller 109, and it is performed. 

[0040] The processing flow of each processing section of the forward control device 104 is the 1st 
example, and is the same as the processing flow at the time of performing a transfer of RAITODE-TA 
1 12 to juxtaposition (processing of drawing 3 ). 

[0041] Next, the processing flow of each processing section of a secondary controller 109 is explained. 
[0042] The processing flow of the subRAITODE-TADESUTE-JI section b510 in the 2nd example is 
explained. Here, the point that the processing flow of the subRAITODE-TADESUTE-JI section 520 in 
the 2nd example differs from the processing flow of the subRAITODE-TADESUTE-JI section 170 in 
the 1st example is explained. The contents of processing of the subRAITODE-TA receipt section 510 in 
the 2nd example are DESUTE. - In case RAITODE-TA 1 12 which carries out JI is chosen, the 
corresponding light time of day 1 1 1 is the point which chooses RAITODE-TA 1 12 which confirms 
whether to be before and fulfills conditions from all the forward control-device light authorization time 
of day 500. (Step 511) Except this, the processing flow of the subRAITODE-TADESUTE-JI section 
b510 in the 2nd example is the same as the processing flow of the subRAITODE-TADESUTE-JI section 
170 in the 1st example. 

[0043] The isotype time-of-day receive section b520 sets the criteria time of day received from the 
forward control unit 104 as the forward control unit light authorization time of day 500 corresponding to 
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the forward control unit 104 which has transmitted criteria time of day. 
[0044] In this example, RAITODE-TA 112 which the data cancellation section b530 cancels is 
RAITODE-TA 112 with which the corresponding light time of day 1 1 1 is satisfied of the conditions of 
being before, from no forward control-device light authorization time of day 500 at the time of a forward 
failure. (Step 531) Next, the 3rd example is explained. 

[0045] Drawing 6 expresses the outline of the example of**. A difference of the 3rd example and the 
2nd example is also the number of the forward control unit 104 and secondary controllers 109. In the 3rd 
example, the number of the forward control units 104 is two or more, and the number of secondary 
controllers 109 is one or more. In this case, no pair of the forward control units 104 and secondary 
controllers 109 needs to be connected to each other. 

[0046] In order to make it not leave a result if two or more secondary controllers 109 exist while being a 
transaction, it is DESUTE between each secondary controller 109. - It is necessary to carry out criteria 
time of day used in case RAITODE-TA 1 12 which carries out JI is chosen in common. This is because 
the database and the journal may be distributing among two or more secondary controllers 109. 
[0047] At this example, it is DESUTE. - The function to determine the criteria time of day used in case 
RAITODE-TA 112 which carries out JI is chosen is given to the master secondary controller 700. 
Therefore, it connects between master control equipment 700 and the other secondary controller 109 on 
the data transfer way. When a data transfer way breaks down, it is DESUTE between each secondary 
controller 109. - Since it becomes impossible to communalize the criteria time of day used in case 
RAITODE-TA 112 which carries out JI is chosen, as for a data transfer way, multiplexing is desirable. 
At this example, it is DESUTE. - Although the function to determine the criteria time of day used in 
case RAITODE-TA 1 12 which carries out JI is chosen was given to the master secondary controller 700, 
this invention is effective very much in the approach (for example, approach it is a shift and each 
secondary controller 109 determines criteria time of day) of not giving the function to determine criteria 
time of day to the specific secondary controller 109, but making each secondary controller 109 
distributing it. 

[0048] Corresponding to the above, there is secondary controller light time of day 701 in the memory 
108 for control of the master secondary controller 700. The secondary controller light time of day 701 is 
the information on the secondary controller 109 correspondence also including the master secondary 
controller 700. Each secondary controller light time of day 701 is information which the master 
secondary controller 700 is a suitable period, and it is before most from each secondary controller 109 in 
all the forward control unit light authorization time of day 500 in the secondary controller 109 and 
which is received time of day (time of day which was an example 2, and was made into criteria when a 
secondary controller 1 09 was selection of RAITODE-TA). 

[0049] In the 3rd example, the master light time of day 702 is time of day made into criteria, in case 
each secondary controller 109 is selection of RAITODE-TA. The master secondary controller 700 is a 
suitable period, and with reference to all the secondary controller light time of day 701, the master light 
time of day 702 chooses former time of day most, and sets up this time of day. All RAITODE-TA 112 
with the light time of day 1 1 1 before the selected time of day will be held at the secondary controller 
109. For this reason, RAITODE-TA 1 12 which satisfies this condition is guaranteed and RAITODE-TA 
1 12 which is not satisfied can be prevented from leaving a result by canceling all in the middle of a 
transaction. 

[0050] Hereafter, the contents of each processing section when this example also performs a transfer of 
RAITODE-TA 112 from one set of the forward control device 104 to a secondary controller 109 to 
juxtaposition are described. Of course, this example is effective also about the case where carried out the 
Syria rise of the transfer of RAITODE-TA 1 12 from one set of the forward control device 104 to a 
secondary controller 109, and it is performed. 

[0051] The processing flow of each processing section of the forward control unit 104 is almost the 
same as that of the 2nd example. Of course, the holotype time-of-day transmitting section 170 has the 
function to spend criteria time of day in each secondary controller 109 which transmits RAITODE-TA 
1 12. However, the criteria time of day to transmit is the former light time of day 1 1 1 most in the 
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RAITODE-TA management information 113 from which the secondary controller transfer need bit 124 
of all RAITODE-TA 112 corresponding to the secondary controller 109 which transmits is turned on. 
[0052] Differing from the 2nd example in the processing flow of each processing section of the forward 
control unit 104 is a point which contains the data cancellation section c in a secondary controller 109 at 
the time of the sublight time-of-day transmitting section 710, the subRAITODE-TADESUTE-JI section 
c720, and a forward failure. Moreover, the master secondary controller 700 is a point containing the 
master secondary light time-of-day receive section 71 1, the master light time-of-day count section 712, 
and the master secondary light time-of-day transmitting section 713730. 

[0053] The sublight time-of-day transmitting section 710 is a suitable period, and sends the former time 
of day 180 to the master secondary light time-of-day receive section 71 1 of the master secondary 
controller 700 most in all the forward control unit light authorization time of day 500 in the secondary 
controller 109. The sublight time-of-day transmitting section 710 of secondary controllers 109 other 
than master secondary controller 700 uses the data transfer way between secondary controllers 109. The 
sublight time-of-day transmitting section 710 of the master secondary controller 700 uses the means of 
communications of the master secondary controller 700. 

[0054] The master secondary light time-of-day receive section 711 sets the time of day received from 
the sublight time-of-day transmitting section 710 as the secondary controller light time of day 701 
corresponding to the secondary controller 109 which has spent the time of day concerned. 
[0055] The master light time-of-day count section 712 is a suitable period, with reference to all the 
secondary controller light time of day 701, chooses former time of day most, and sets this time of day as 
the master light time of day 702. 

[0056] At the time of the subRAITODE-TADESUTE-JI section 720 of each secondary controller 109, 
and a forward failure, according to the demand from the data cancellation section 730, the master 
secondary light time-of-day transmitting section 713 is a suitable period, and spends the time of day set 
as the master light time of day 702. The data transfer way between secondary controllers 109 is used for 
secondary controllers 109 other than master secondary controller 700. The master secondary light time- 
of-day transmitting section 713 uses the means of communications of the master secondary controller 
700 for a demand from the master secondary controller 700. 

[0057] In case the point that the subRAITODE-TADESUTE-JI section 720 differs from the 2nd 
example chooses RAITODE-TA 1 12 which performs DESUTE-JI, it is the point which chooses 
RAITODE-TA 1 12 which receives the time of day which serves as criteria from the master secondary 
light time-of-day transmitting section 713, and has the former light time of day 1 1 1 from this time of 
day as an object of DESUTE-JI (step 721). 

[0058] At the time of a forward failure, in case the point that the data cancellation section c730 differs 
from the 2nd example chooses RAITODE-TA 1 12 canceled from cache memory 107, it is a point 
chosen as an object of cancellation of RAJTODE-TA 1 12 other than RAITODE-TA 112 which receives 
the time of day which serves as criteria from the master secondary light time-of-day transmitting section 
713, and has the former light time of day 1 1 1 from this time of day. (Step 731) Although the information 
which master control equipment 700 needs for calculating the time of day which serves as criteria from 
a secondary controller 109 was received in this example, you may make it receive from the forward 
control unit 104, as shown in drawing 7 . In this case, there is master forward control unit light time of 
day 800 in the memory 108 for control of the master secondary controller 700. The master forward 
control unit light time of day 800 is the information on forward control unit 104 correspondence. The 
master forward control unit light time of day 800 is information which receives the former light time of 
day 1 1 1 most, and performs ** Li and a setup from each forward control unit 104 in all the RAITODE- 
TA management information 113 that the master secondary controller 700 is a suitable period, and 
contains the secondary controller transfer need bit 124 of an ON state within the forward control unit 
109. A suitable period, with reference to all the forward control unit light time of day 701, the master 
secondary controller 700 chooses former time of day as the master light time of day 702 most, and sets 
this time of day to it. The point which is the master light time of day 702 has the same time of day used 
as time of day used as criteria in the case of DESUTE-JI and data cancellation. 
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[0059] 

[Effect of the Invention] In case the purpose of this invention performs double writing between the 
control devices of a remote place, it stops the number of data transfer to necessary minimum by 
delivering RAITODE-TA between direct control equipment, even if the distance between control 
devices moreover expands it, it presses down degradation of the engine performance minutely, and is 
offering the function it not leaving a result in the middle of a transaction further. In addition, activation 
of disk input/output processing of control information is also made unnecessary, and high performance- 
ization is attained. 



[Translation done.] 
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JR->feME54 hr-^(cM-tl»54 h«MTft«9M 

MlE^icoSiJffligB^rto i &l;jL±<mW$imti\ 

IE54 br- *fc Iff E 54 b^m^m*) . MET» 
'JKl&fflU «rie«ne54 hr-^i:|iIIE54 h 

vtm<v%m&*. mmmmmmizmh^h^ 

L. 

H?IE^1E« A £fgfi£-f S H>TlEft!5^©JffllgB*» 
flfEfffi^W^B*^, g«f8£54 h^M*g»t 

fc mi%mm&y 4 b ^sutM-r s tufss- . «& 
^iw^Btciss^at. 
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1&E54 hxni&nix. may 4 hT-^friete 
1*1254 h?-* 

[0001] 

<mt\ T-f£2mg*?&®.mm?h. mz. m 

[0002] 

[tfcfctOftfTj] **5iCW**4HaKHfc LT. OT«tt 

[0003] Eu ropean Patent App 
lication publication numb 
er 06 7 1686A1I4. Tit. iMWlCftSMff 

*CJ:9tt*S;h.Tfc. i>o-l5<r)®W$kW.<r)T i 
X'T-?mSL1Mffi.t\\0l>COX'hh. Europe a 
n Patent Application pub I 
ication number 0671686A1T' 
Ji. *XMMWl3&»<5>. 54hr-:?££fl-fft 

tt. arawtc. ttfelholRn 

[ 0 0 04 ] E u r o p e a n Patent App 
lication publication numb 
er 0672985AlT'i, iBHI&(Cfc'*ttff£iE 
|3]07MX?02fi«#£ff-?£ttra { . BBSSflTH 

European Patent Applica 
tion publication number 0 
6 7 2 9 8 5 A 1 T'li. JEW*)** Mttttl*»<5> . B 

r-^WWttftlc. 74 hr-^OS^T5r. lEfflS 
Mfgt«fc?8^-tS. European Pat 
ent Application pub 1 i cat i 
on number 067 2985A IT'tt. 

-«E»>*^hiHniKae»«s*i*. *smtc 

Ktt. B$#l*<tt4$*rC^ft. B*flMt. C1054 br- 
?£g*&054 MMh6%ffS*ifei»»t»IS'f ft. 

54 bf-^wt-^ mmn&x hWKmzK^ti 



ft. ]EfllW*XMttWitt54 hf-^«3t 

-fc54 hB#fl5r. BMOifcxhfHHllCjg*. 
[000 5] 54 hr-^i:54 r-5JR|fc5WRofc«: 

©irao** htnmu. 54 hejBHp^flHB*. mm 

*>r 3*>fc, #54 hr-^lc#4 

SftfciHSMHRU 54 hUgfllUc, 54 b-f-** 

[0006] Eu ropean Patent App 
lication publication numb 
er 0672985 Al bft-g&*\ ± 
Btf>J:S$rJ!yi*1¥3Bttli, *V54 y^x-fAlTC 

^w^ffl$itft b 5v-f? >- a yn&q&mzm 

%\^0lZtZ>t:#>X'$>S>. Mitf, DJiA^^nffiB 
K«&*»1-K9yi»'^5/8>^»T1-&**, PSA 

$m&T%^mi:m%^iioizi-&zktf. b5 

ft. il*. *yy<<yisXTJ*X'it. mnomfflli, b 
5yif^^3^t-S>ft^* , >, h7yf?xg^i^ 

[ o o o 7 ] mz. ±Emx o «r«a*itff -r ft t . b 

5 v-f * ^ 3 y«JWIS**»S «fc 3 Jc-f ft i t 
■C**ik*fB»k:RWft. 2m§^5rffoT^ftr 

r-f^^t. h5>-f^v3y05fi®S2:SL^x> 

flrSft. ^7UTV^^h5>'if?^3y05gfT^m 

*U h5y-f^^3>Oii4'^*S:?IS'5rV^J:atc-fft 
«HaWHiaw?<*?lC«&«f 
54 br-?#, ^fc&ftWfi, fif}<054 br-? 

i^T'&ft. l»aaMMgB&<*. Sff054 Kt-^ 
\ttm^ixX\t\^i)K S>mmtX'(0y^ hf-^ 
JiftU$itTV^ft^tC^ft. U3t* { oT. £* l <t±. 
*^Mh©tS*^ 54 hT-^Sr^EUTOft^Hc. 

ft. Uctfr>X. &MWmWn : s*-i-n'&®tolK 

x. *xhftn®tfyvyuc&fiz$mzixz\siwm 
twimco&mzmftt&zbizx*). Yyyf9^3y 
<v&*m&zm%m o c-r ft z t vxz ft . 

[0008] 8IPrT 1 4-245342li» r<X?W® 

-r^i?t.. *^Mm«*^5^Uw'54h 

^$-ff3fi9fi*^$a-CV>ft. W%tt«0=if^'/x 
a^^'JJi. MM!*****:*). Cic:^54 hr-^$r 
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tmttua. -HJ-T- 9 vmtf*mt %ht mm? & 4 

fctf>T£>4. 
[0009] 

IIPfl^JWifcLiat-rifllH] European P 
atent Application publica 
tion number 0 6 7 2 9 8 5 A 1 T(4. #J 

4itfW. ttfgtf)&fl;(4. h?*-f? 

[0 0 1 0] L*>U EM«**hlt««0 < ?'-**tt 

European Patent Applicati 
onpublication number 0671 

6 86A10J-5K. mmw$iwm.\ 74 br-? 

Sft4. S^lc. MT«rif^)Et«K*^<0Aai*»i^) 
0Sffi#gi*4. 

[0011]*»lWi. European Pa 
tent Applicationpublicati 
on number 0672985AK0i3lC.it 

[00 12] 

[RH 4£tf>W¥K3 JUT. *jh»«, ia±a 

[00133 *«*oi. htmu*. svm&m. 

(C 9-f MWt»W*IIW:. 74 by-'-? £7 4 b 

wm^hmmtt. %7tm-tb. z<m. bh 

iM4. COB*. jEaNMSSltt. 9-f MttHt. 74 
pt-*£. MOMMHDciS*. tLhfciO, MWS 

zbtfXZb. 

[0014] wmmnffl/atci*. mtomwix.fr t> 

gim-itzyJ br-fbi. ^W&cr)*--? -sis*** 
k%b. 

[0015] nn^MMSSTti, »t« ->fc?-f 

Xoiz-fb. ZtlizX*). h?yVfisa>'0&*Wlk 
*m fcni •? C-T&C fc *«TfigT*>4 . 
[00 16] 

mi<nmimtzwxmt*b. 



[ 0 0 1 7 ] H 1 (4. ff 1 tf>HJ£ffl«£®£fH\ SI 1 

owBWc*j»t*«*ii, 1 6Ja±«wMsa i o o . 

1 6«>lEMtt£& 10 4. jEffltt&B 1 0 4 (cttttSJl 
£ 1 6 W±Or -f X ? ssa 1 0 5 . 1 £OMlM0igS 1 

0 9 . §J$iJffll3£S 1 0 9 (cSKSiifc 1 £1U±<0t -f x 

?gai 0 54 9«ij£t4. sas^siooti. CPU 
ioi. ±ieiiio2. f-**A>io3frt>imztih 

0&l>f>b. lEftJffllgSl 0 4(4. SWt'J 1 0 
7. *^-yi/j.**>) 1 0 85-^0. fSWffl^'J 1 0 
7, df-v/xa^t'J 1 0814, ^»»<tSil-C04t 
<7)t-Tb. Sfc*4»WMItf)fctf>£. -ril-e'it 
a^ttftSfVOvCfc J:V^» dfA- xi/i^^'J 1 08. 

D 1 0 7(4. OTtt&ZixXb 
O.fa^llOS Kit*.. 1 «r*^ 2 «P»KrT 
7-tAtfsjmX'bb. JEMffllZB.1 04(4. JSaggl 
OOtrVX^gffil 0 5<«)t-:?£&£'<t-?. $ 

<^c. *»cfcv^x»4. jEMflissi 0 4(4. mn» 

gfil 0 9Wfi^T-:?lE&£fi : 38f&£io. *>4^ 

(4. jEmmm 1 o 4 * { 1 ^>w±<or4 ? 1 0 6 * 

#f^;^106)!)«. «UHS§2 0 0i:T-fX 
71112 0 5 k^XBH. MMffBSl 0 9 bvmnf- 

mm . lE&wm. i o 4 1 mmxh 4 . 

[00 183 $i]fflIffl^^'J10 7(C(4. 7>f hr-^1 

1 2K»lBUfc5-f hr-^^affffgl 1 3**. f&RS 
it4. 

[00 1 93 Ji&a^l 1 0 0(4. lEMWISS 1 04(C7 
A hm$l 1 0?r^ff-f 4B$. 7>f br-? 1 1 2(c. 

bm\i i K^4-f4. 7>f h^ii i n±. * 

v4 bWXl 1 Oim?rZtitzmni&LXti*). 74 

htmi i Kcto. nm^m oot/mLtz74 b 
wxi i omtimtbztwx'Zb. wuni o 
o*<«ia#^Et4*&. i H4. mmm. 

lOO^IT. fta^^Dv^^rt-Srfflv^. mtc->tz$m 
gfil OOX'ISfifS^^'f hS^l 1 OOJftft). 12 

4 <k o lz%^>X^b ij<Dbtb. 
[00 203 02(4. 74 hr-?f3ffi$81 1 3^ 
*T»4. CCT'(4. ftlC. *%BJ(ce«M(S-r4fflf8 
(cov^^-r4. ^rfc. *WW"«i. Jsassi 0 0 
#74 bW*l 1 0$-^ff-T4IS. %%.?bT<x?& 
mWT<X?bXJH. Wf< ID1 20(4. *tJS 
•T45>f h-f-^J-S&iitJ.to. 5&ajlSl0 0*><o 

*£K$*t*i&gT-fx?o# s K'*>9. 7^ hg^i i 
o(c-ti;n4tff$8T-j>4. #&BJit'(4. saa^noo 
t<imix^bibmT<z7bT<z?mmio5 m 

Sr-fX^)(4. 1W1(c»J5L'Cv^4 ! ^(4^o. 0 
3(CL^-T43(C !SIf^?*t. «SOT-fX75l 
SI 0 5±(C5gfSS*lTt>J:v\ i^:. I&lf^? 

5C^r-^$r*^-t*-. RAID(Redundan 
t Array of Inexpesive Dis 
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ks) fl|jS(cLTt>J:l->. 54 YTYVX\2 Hi. *f 
lE-f £>54 Sr-^arS^iitfl&ar-fX^rtcorHU- 

y tecr>m&t^o£dtcffi®) X\ 54 bg*l 1 0 
^ttimmX'hh. 54 hr-^ftl 2 2(i. it(C 
^"654 Yr-fcn&ZZilk-t'ftWX'b*). 54 bS* 
1 10(c-&S:ft.£ffif8T'J>6. OhOtffffifi. o-fix 
i>. »$<054 1 OKSSft* 7 

4 bT-?X4>?i 2 3fi. *tJfc-fS54 
1 2<^(r)X4l'9X'hb. 5 '4 hK^M 1 1 ltcotvt 
li, -TClC. I^UctfcOT'*!.. 54 b^l 1 0 

\r>x-hh. mmw$iWfrm<mt'", m 24(2. §]$y 

ffllga 1 0 9 tc*f JE-f 6 7^7-^1 12 

[00 2 1] MWffl^t'J 1 08lz$&tl&h 0 loco 
tff$8«2 , WlWMf 4 * 7 #^ 1 1 4 S . *ti!$fil3: . 

iM83&a 1 0 4 oust * x mmzft&fmm 
x\ nm-thmm^T 4 x9(r>2 j mt f <Ti l z^x^h 

mtx^wmmmmio9co^b. m&mri*? 

[0022] mmwms 1 0 9 mwm** v 1 0 9 t 
t. 54 hx-^fsttisi 1 3*%^ns„ . 

[0023] 7^-77^ I$l|tS|lgS10 4l*|£D5 
4 hr-^ffilff?81 1 3fcP>lfCJ:n. fcfc'U Wffl 

iOfcrS. Sfct. jEf^Sr 4X9^\ 3 IT'S) 

s. *ffi$8ti. MHwai o4coi&a7 f 'fx^Ktc 
iz%->x^hjmmT < x^cos-^, -r&fc*). ins 

T-*X?£1SttLTV^I#]®ggl0 4<0§-ffc. I 

ma? oiif ff&s 1 0 4 rtof&a-f -f * ? r# 

[0 0 24] XMMSSl 0 4OI54 hr-^S^ 

i3oti. saanai ooa>£>. 54^*1 io£g 

hr-^1 1 2£. ^Y-yv-i^^t'J 1 0 8(CtSM-f 

&. (^f»»ri3i)»i:. 154 hr-^sas 

14 0li. ftlffllffl^t'J 1 0 8l*JO54 hr'-^Sffi 
$8113$:. 3i£54 h^WJCCHR-fS. Ur-y 
-/ri3 2) 54 h5*fc*4*l.65-f h«M 

1 1 1 W«Lfc5 4 hr-:?Mf!$8l 1 3 

(CttlrtU 74 Yir-9X4V9\ 23. ilSOffll^Sfe 

3>a»£. ftgagsioot:. 74hg*i io<oss 

7$8££ff?. (Xf771 34 ) JjLtOSJUIKIi. r 



*<*rfiSfc&l>. 54 hf-? 1 1 2Srr-f X9%.W.\ 0 

5 ics s &tf«yi« . lEummw. 1 o 4 & h fm * 

[00 25] E$OT&E1 0 4<?)I54 hr-^j^fi^ 
14 0(i. 54hr-*l 12*S»J»8B10 9lcia 

*<lfc£$*iT^S54 br-fSmmmi 1 30+T. 
54 btflWftfcJafrt* 1 54 hr-^ 1 1 35:. M 

m-tiwmmT 4X9^\ so^mtx. 2wsz 

*.Ttf&fcthM®ffl&.& 1 0 9 ^iHS . 54 hr-^ 
1 1 2C0j|$. S^5i^5"fi : asiJliaT'fX?rtOTK 
UXti. 54 hr-^tafflfBl 1 3rtcDffi$8£-#!!L 

r ssrr 4 . (^fvrui)^:, wmm%w. 1 o 

9*^c0^7?8^$:So. (^f77142) STTIBS 
7-t6„ (Xf-x7"143) CICOm. Xt--x 7*140^ 

[0026] ansm^si o 9cogj54 bT-?%m® 

16 0(i. jEM«9SIBl0 4^4>. 54hr-^l 12 
H8tttofci*IMW4. H54 h-f-^S«»l 6 0 
W3^rt^(i. 54 hr-^"gat»$8l 1 3C0^tfc 

^■c. M®mmm$zm>mt-y b 1 2 4cots^s:ff^ 

V» (XT77-1 61 ) Ztimii. 154 hr-^ga 
g? 1 4 OC9«UH**gfc |5]«T'*>I. . 
[0027] SJMWSS 1 0 9C01IJ54 hf-^fXf 
-^14 0li. 54 hr-^1 12 5-rVx^gSl 

0 5lc#^atflStl$:to. S-f. 54hr-^"^tff 
tSi l 3(0+T\ 54 hi$» { fii>Wiiras»;:^< 
o*»<054 hr-^1 1 3£. T^^Sai0 5t8 

r-f x^SS 1 0 5 fcg£ii*T h'UX5-^y) 

ffi?**fcfc. SMfcliE&Lfr^. (^T771 7 

1 ) mz. 54 Nr-^1 1 2£r-f.xgBl 0 5K8 
#atrJ:aB**1SftMffLT. T4X7mmi05^z 
W\T$h. Uf7/172) <X^. fu; 
^ai0 5*>^O^Tf8^$:So. Uf7ri73) 
1-«.X<7)m$CD%T®g£%im'>fctk. Zt vT17 

o^o. mzT4X7imi o 5tf^f-^s 

54 hf-^1 1 3 5:£o«tS. 

[00283 mmmm. 1 o 4«>^ainMKa 1 o 9^ 
054 hr-fi 1 3ommm¥tf. 54 h^i 1 1 
nm&x'b&tzfr. m®iwmmio9xu. 

ffimt. -f-iiWliirc054 bT-9 1 1 Stir^Tft^t- 
1^. *ilWRW>54 hf-^l 1 3«iSo/c<«»L^ 
V^^d^S-f^OtK-r-fc^T'^S. ^*itc«t0. I 

®H3pga 1 0 4 ^si^ixT t . mnwsa 1 0 9fflj 
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*imt%&. ttz, mmmmm.io9mx\ yj b-f- 
9i\3. ?4 bmmi 1 2m<vmmmt. 

j.*^) 10 7. SWffl-X^'J 1 1 3&fc'tf>*l$3&tt?> 

[0029] &±mw LT £ tzmu. lESWgiS l o 

4i)^S>mm^W. l O 9^54 hr-? l l 2tf)!Ki* 

0»r^1±A<$)S. 04(4. IfJffllgSl 0 4A>f>SiJ|ijffll 
gBl 0 9^54 bf'-* 1 1 2crMm:&mzmi 

- ?&ftSSa 3 0 0. jE^B^MflSB 170. SK* 
B^Jgfta5180, SJ54 hr-^rXr-va5a3 1 
OtEKWSfT- ^819^1 9 0T-|>S. GIT. jE?4 

hT-^sfiata 3 0 ocommyv-izi^xmi? 
h. t-r. mm%s&m<mt'-y h 1 24*<i&g$*i 
x^hv* hr-fmtfmi 1 3o*r. 54 ms#j 

^'fittlliiT-^SWItcv^o^^'f hr-^l 1 3 
S\ #£^l>i]f&8T4*?#^l 3 0£#B8LT.. 2 

m^Tij^thmmmsi 0 9a.*<i«im« 

tcHSM^S. (Xf773 0 1 ) SlSflffll^S 1 0 

(Xf773 0 2 ) •f^Tco^7f8^* i S-5T< Si:. 
ttm?hy4 hr-^"ffB|ffif8l 1 3fO+^il$iJfflIgS 
SKiS^t'-yhl 2 4£*7-f!.. (XT7 7-30 3) 
iOtt, Af- yTl 5 0^*), &KS*fi-t^#74 b 
f-?ll 2 £• Jlott S. 

[00 30] 54 hr-^1 1 2^SSiM5-M?")tllff-r 
It. m®W%M. 1 0 911-C'^$^7'f br-f 1 

1 207^ hs^^ij 1 1 wmsfti i <ho*ifflttfh&. 

Uztf->X. M®m$imi0 9tfTXT-iSlX£^7 
■i br-f 1 1 2 Zi&itolKtbWmmmtK&y'f b 

i i£i2iH-6#g#&i>. zcoi&s. tat- 

i?isLXX»54 bT-f 1 1 2ti. XMWSBl 04 
O^T. HMW£B£i&&£fc'7 h 1 2 4*^>-tc^r> 
■0*4 54 hr-^'ffaif^l 1 3*>«t»V. gtl»> 

54 mhhi 1 1 lt. zwmmtx o 

IMOyJ bmil 1 l£t>o54 hr-^1 12t^ 

^cfct^s. t^^x*. z<omm®n&v)mv>y 

4 M98I1 1 l£to54 bT-91 1 2«-r^T. Kl 

times i o 9miz&ft2tix^&^2>zt£%&fztf> 
x-hh. w<7)S^«fSij I tof^)7 4 vmn 1 1 

St,070f-^l 12(4. ttirXT- iSLXlit 

-?\,\y4 b?-f 1 1 2x-h Y ). iemhsbi QAtm. 

®Ztitz%&. Zixh^iy^ hf-? 1 1 2<4tXt- 

[0031] jESHsn^iiSfiS 1 7 oti. mw&m. 1 

0 9 C ±ifi ttz r Xf- ^ LT 4 v iffipftflSrigil-fft 



Isi^^gt'y h 1 T.Aft-XVk.toX^hyl br—9 

fstsfsi 1 3C0+T-. SL^mmy-i b*m\ 1 it 
*>*>. 

[0032] SWB^KflgB 1 8 Ott. jESIffgB 1 

0 4 *^Sff Lfcg^l$*iJ£ . TZT-iSffBl&tM 1 8 
5 IX . $"lt&Pffl* * 'J 1 0 8lcf8fc<rr& . 
[0033] 0414. lEfclffllKH 1 0 4*»f>I>]$iJJJil^S 

1 0 9^co 7 4 bT-?l 1 2C0«£iM$rM^tcHffL/i 
W&emyJ hr-^f^r-^'gSa3 1 Oc^H^a 

hr-^1 1 SSBUi-riftfrC. r 
xt- SWMJH l 8 5 J; *)\M<r>y4 MMf 1 1 1 T 

T3 1 1 ) . 

[0034] jEJWWr - ^JKSia5 1 9 7 it . E^JIS^ 
110 4 jWBMSnfc* . tXt - 1 8 5 *» 

^f^)74 hB#fJl 1 l5-t,^>54 hr-^ 1 1 2SrSc 

»r*«B*to(^-yri9i) . 

[0035] JB2^«tWKooTRWt6. 

[0036] 05*4. &2<o$mmnwmim. &2 
omt&mt & i commmconmt. smmm. 1 o 4 1 
mimmio9<7>&x'bh. »i^«wt«Tii. em 
fflina 1 o 4^^ i ^t. wmmm. i o 9<?)St* { i 

GTJ&ofc. ^2^HSfi^lT'{i. jQHWeSl 0 
4 WSW 5 2 ^liLhT. PIM9»HK 2 0 9 1 ft"C* 

[0037] jEMWKI 1 0 4 jWMBfflqW* t . IJM 
ffitll 0 9MX\ *ti?ti(01E#mUiWl 04*^S 
ftlX-o'C^S^'f hr-^1 1 2<^74 h^]l 1 He 
-ffi.#£-f*. -*«iE««8ai 104 (Witf, iEM 
«Ma) *^S{flRo^:atfij£^54 hB*ffll 1 

1. -KOB^JSrB^Ja. td-*^)iEM9«6*10 4 

4 bmmi i l. cKo^j^^ibt-ri.. ^o^. 

t, jESO«SSaffi!)lC. miaX'OWo&X'. tifMbX*) 

mwyj bT-ti 1 3m&ix^h-5imm<$> 

v$Ml 1 2 5:^074 h-f-^ 1 1 3{i-f^TftiEL. 
S^B$SilJilK<7)74 FB#3PJ 1 1 2£t,o54 Kr-? 1 

1 3»i-f^T5$if|-ri.^^*&. LWot. 
\m<T>y4 b#m\ 1 l5:t>o7t74 hr-? 1 1 2 
@J$fl«KSl 0 9T'tXt- v'LT .1:^74 hf- 

^11 2tt^dttctir&. 

[0038] uub^W)CLT. hmsisis i o 9<mm 
ffl^t'j 1 0 8t(i. Ttwmm.y4 Mirnr^isoo 

i o 4 rt &5&$h>mx\ tf&* hwmsm. 1 o 

4*^S»tKo/^fitfii607 4 bB$Ji]i l l*<<Slrt$ 
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1 l£i-?fc74 12*\ SWJfflgSl 0 9 

tf^f- xLT Jr.<^74 hr-? 1 1 2tv>ddtt 

[00 39 J fcTF. ^EttWTt . 1 6*>jBW»»! 1 

0 4^<>B9imraKXl 0 9^054 hr-? 1 1 20$£ 

l«OjBHmHll04^MM«Ha 
10 9^74 1 2<D&M£i'>)T7'(Xl 

[0040] msiWiga i o 4o**yisw>*ui7 o- 

Ii3l 1 ajmOT?. 54 br-? 1 1 2co$K&£M*iKc 
HftL^:^ (H3«9«yi> tfHBS? n - H«-C* 
S. 

[ 0 0 4 1 ] dUZ . gifflffll^S 1 0 9 a&aaso wi 

[004 2] »20ldt«t*i»t4Bl5-f hf-^fX 
r-^'SBb 5 1 0<0J!S7o-Cov^TSiBfl-ri.. 
Ttt. *20StafcW(C*$»t4il94 hf-?fXf-y 

7 0cOj0S7D-tS^S^ 
o^TBWW*. S2^HJt0St*5ttSH74 hr-? 
%m5 1 0(0»lrt»i. rXr-v-fS5>f hr- 
*1 1 2*aHW4»L ttJfc-fl.74 MMSl 1 1#. 
f -^T WiEM«BS15'f MWHHS5 0 0 i *)VJMX'i> 
5*^fi7?Lt, *fl*»fc-*-?-f 12 
*ffll!-r*j«T**. Ut"/7*5 1 1 ) ititWtt. 
^20HiSWcfc(t.SIi]74 t-f-^f^f-y^b 5 
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